ABSTRACT 



Novel designs and methods of manufacture of ink-jet printheads capable of 
providing ink-droplet-tail-break-off control and preventing meniscus overshoot 
in order to overcome the puddling, pen directionality, and ruffle problems 
associated with thermal-ink-jet printing are disclosed. A printhead (80) for use 
in an ink-delivery system includes a substrate (82) that has at least one ink 
ejector thereon. An orifice-plate member (250) is positioned over and above 
the substrate. The orifice-plate member has at least one ink-transfer bore (286) 
extending therethrough. The orifice-plate member further includes: a top 
surface (254) that defines a top opening for the ink-transfer bore, a bottom 
surface that defines a bottom opening for the ink-transfer bore, and a 
counter-bore (400) in the top surface that is in fluid communication with the 
ink-transfer bore. The counter-bore can be: concentric or non-concentric with 
the ink-transfer bore, a full or partial counter-bore, and symmetric or 
asymmetric. In addition, the counter-bore can also be deep enough to hold the 
ink meniscus. Lastly, the counter-bore can smooth., round and/or provide a 
more uniform edge around the ink-transfer bore. By providing one or more 
combinations of these features, the present invention is able to control the tail 
break-off of expelled ink-jet droplets and/or minimize meniscus overflow. 
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30 T#L^^5'J^:^ 12 .L#-S-3bte 56 .iJSViMU*. 104 #;M*-& 112 Jtx& 

fctftei-t. 51^104 -f^*&^gl^j^ 12 .MflHkMffl 1 
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S 2 ) # + **2Mfri&itlOO, 102 2) 

5 ft#&ii.i±-?Ull04 ft#:|U^*£10 

*K -tj*±*p#J0# no O l) 12 

30 ft#**M/M74(&&*Wt@ 1 )#^5'J + ^:^l£ 

50**/&# 52 Atijfe£4ft-ft * 54 ^itititc 1 . XM#ft1fe#Lfi "f 

10 **te*174_t, *tfc4***«**l5 i 185,034 ^JA«#***fc 
A^^ffL-til^MA, ^*WM^M"5l*i. *&#**&& 174 # 
#* 176, 180 #;f&$ft£jLi&#&!i& 86 82 Sfc^fifcii** 

^itiilOO, 102, mM^nX^^ U Z-X&i : riAbt. 160 ft, 
^£ft**l&&^ki!& 86<&&. #?&^ (lM&^) ^F-a86, 

15 *&#->L 10 tf^P^&M, ^t#-T^^P^>t#^J^ 
frl04 7g;M& 110#-&J&tf 120 Ji, ^#^iti±^104 ft#i&2g- (^ 
# A ) , 104 112 Ji#fc5MU£ 114 fcn&t&fB- 86 

#&FJjfi.# 96 _t. i*#&£B- 86 &*&>friMMHWUte*P&*. 
&) > ^*H£**ft^#ii.«,& 104 124^41^*80^ A. 

20 ^A>*I^Ai74^^^Tit#^^^^itii:S»J^^^S^- 
#*P*]*fc# 172 _t, (SD. 

25 ^>R^^^M1^^^^© CA Palo Alto # Hewlett- 
Packard (44) "51465A- ^ 
-&***it&#ilfc-#*1^*&*&& 39 &.# 4 ^ ( 1988 4 8 
) , Buck ^tf£E|-H>) 4, 500,895 -f. Baker £® 

-H'l 4, 771, 295 -f (•fc4n&;M.ifc*#5lfl ) • 

30 -LiiS 1 t ****** 10 "&^ w **#.&#*.# + 

^ _4 ie^x ^ Ji * . t tf-M-M *4JL»fl ^T-fcfl * 

*&4** *r**tfilt**«*Mrt. 4&?r*# A J§ 4t 3» 
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4£jfJ — *ML£#-f &&%LvSL.h5 

t4Hf-i±> 4^ t^H"*? 08/869, 446. ( 1997. 05. 06 f-^ ) , 

5 At^-) , >H$t*H-# 08/873,612 ( 1997. 11.06 t^) * ^ 

® 3-4 ^A-^^UL^-lfe*4fc^A*iLit^ 
ft, &^&&~>MfMktf&&&M&ll 180«Li#*A^i^k#^Jfc 

^itiO^^tf. 180#-*h£&&fM82 *iUMM84#» 

186 fMi-Mff^tA/tAD 188 < 8 3-4) . 

■f 186 fc#^>*j£iti. 4MF 184 ti&M&Jft&frti 
15 «#i±«#ft#J&#$ (*Jfr&#JK&#&#fc&i5#fc«*M* 
*J ) 186 -MMp 186 _t. #,&£;&#>)t, -ffctt 

1 86 i8o/&#. 182 

^^■jr^^t***®*-^*^®**^*- 192 ^an*® 4 ^ 

182 186 fy 192 J:^-Ji^ 194 

25 # 182 ^*t, ^p— T-^i 5 196<(i£!*3-^£j5£190(® 4) rttt*b.Si§A 174 
ill*) . -f 192 ft Ji-gp 194 ( *»#-ft WliS'J.^^StfiS^Jf 

fL4&£-4fr) . #«#^F^*^*#J*»^«|-^*p 188fitff# 
tfj*£«r3i-5^ 198 _t. 4 t> */8-ttf* , l 

ktf) 7f ffcft 192 ±-*p 194 a 188 200, 
30 202 j!>JT^'ft^ii^i£^$»I^T^^ 204 _L, i£*T*P* 204 T 

*t*P* 80 3Hfr, #£4^#&&&&J^^&£ft. £i£>£^ 
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?h >«aw&-f-f 198 t ->N£&#» 

@ 1-4 

S 21 7jt^-^^«^^^^^ , t-I^^^ 2100 
®. ^-^•^2101^#^^#.' 5 r^ , JW^. 

;ft>q£® 22 ^©£<#^p^^<&-®, ^r— «t4MfrAjLi 2200 
15 2104 ^Al'IWJE^^ , 4Ufl *0A*4fe- 2200. 2204, 

. £-&«#*TW 2100 
£&-#£-3,i£ 2206 vX^J-^^ii^^^^^ ;l t*4i^ ( t.I^'f£ 
£to#A*Lt# 2104. 2204 tM^-S^ 2206 i£f 

2208 #-$£#]4lT. il*tJfcte#»4*#«*tt-4H*|-f 
20 «r^£Kt*) 5,070, 410 t&«l. i%Jt*\#J&% "fcft&frti 

# a&x&iw&Mft-f fife 

. i£«fr. 2104 #Lit^i^i, flffr*£T*J&4frAS»J 

4T^M^H^N& 2210 ^Itit^^-t^'E^^^^^-t^^ 

25 ^«t*«,*-f 7f4-3>& 2206 ft*^^**^**.^*** 

*$&&£.iTt?ftj£t&&&&&it&%'i&rt> te.f:##jll 2208 Tfu^ii 
2204 i&f -^.I-C^-^f A*^4T^^X**l.*-t 

30 t?£ t %L&i&®ttitX*T*?* 2104 T#-^-^f*» 
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ft m # ^28/46^ 



£tfi&fcttft^j&ifc£K4M, ! f4f. 2208 T/fi-fHfctffc^fr 

&%fr>kftM%®i% 2212 Jl*ti#ff?**iMMt'. -Aft***. 
fttffa 2100 ifc^&^MJ^ife&J^^;**.*.. ^^JL^f 

,jUT *P 3M^ft £$l 

20 £W® 2, &#M.#*USL 104. £iiSti£^& 

-^d7^.tiM^D#-^^*{-^J^^^'I>#^ll 210, «##.&&-F& 
® 5, 786, 830-f-tife-^— At^^.- *»«2/5t^, ii^frlf- 210 £ 
£4M:-5*L*L 104 6$Ul4Lfc 212 (:M£^ ) £4Wfi 210 

4 ^L9PL 1 24 M $ £&. 2 1 4 &*k Bt S&£*IBM$ # &_h.i£&4MMl^ 2 1 6 .6 

25 "#*t" . il^fe-dp^ 216 ^#^^t^l*8|L 124^104^41 

^ 212_h^^A,W^+«i«^r, ^«124^6^ft 
#J# 220 104 T#£& 212 i*^##<ffr;Xi£ 

^ W f£ & & ) B&- ft _t ft 5 t Hi & & -£ *t 
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#^^U1 250 (&^imttfeft&foft%&fafi- 250) . 250 & 

10 _h^^^L4H04-^il^^4'li*}'# 
tf&L&^I^Ul 250. ^t@5 t. 5E*^jfe#-'HLl&, ^^pii^L 
& 250 iMfk.&^i£tf«, itl»^*lfff 

A^-f- ) > *UWfc» 250 (l&7&*^ "B» D 

t &^?Ul l04-&i!U^8 I s ). £^&> Jtfc££"#4ll0O»)iiitt#£ 

250 

20 &#^£-#£9^')£. 

• 4£^t^fro-57~rai 250 254 ^ -"^fo&fc 25(K 

t, ^^S^AW&^-t^-f *T. *>f^, «#;f-£^P^ 80/ 
250 t^^^^^^'tt^^^-^ 254 256 

m7l®&&!Y^ft*&&^%±fo&&fc 250/*T*P* 80 

(*b#n 

ttft (^P*» H2) ^#^^t^iti±^*^-^ • 
JL, A-^m ( k^® 2 tWI^S 210) ^ W 

30 #4t&. ^#A£#^^P^*^^> #.J*>#££H)-*-*J 
5,786,830 t^it. 

J^MaiL. ftTllfo. 250 ^ A-fMt^l 7 ^ 80 ft 
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fcj) , #J.£.*b MA 174 it itHfo 250 «t#Bt#^.^ii^^, 'bA 
;|Lfc 250 (* £J*i£A>tMUl& 250 

#T*4L3& 254 ^*Ji^i*.I.*4j-»/*& 86 #Afe 82 
AILS 256 250 *»Jl^*. £&#£"£Tfc#fe& 

156 (B 2) «4r*iP*tttt-t. Jl***1** T Jlfr 250 4$ 
«A» 254 *»AAi6 256 ^*^5C, ^.ftl&fc?^ 250#tf ^Nt*P 
* 80 *<HP^tfJM». m^iX.««t^^^^250 ^^^#^. 

• #SU^^^$#&^'£ > «ft«L 250 ££ft 



WdJU^M. 250 ^Sifi 254 #»AAtf 256 4lRJ ( 5 #r 

25Q ^m^^lsTxW jTM^ 254 gF ) jfc- ^T# 266( 

^l!WfT7i;"W 7 §^^W^ 262 ^l*|-^ii^, ^^IfiSi 
262 tfJJft 264 266 ^ UgSMfr (jg^tgO . £S 5#jr 

«TfTW^T^f^^ 270^^A^T6 4 ^^^"X' 7 

) ##^#1 250 tt*AS 254. 
270 X^llfa. 250 6^131 A® 254 . 

Clwwiw ( ^Ti^ ) 

13% 262, ^^ii^^^A^^^J. &^**M* 262 ^ 
JJfc264 iiJT*& 266 #4MHUL Wt't^^ttS^^ (> 
B#. > 262 #*A/#Att#*T- 

13% 262 <tf_ti& 264 ##-#0 272 ( #*«*JR#fl& 274 ) A# 
J**L*L 250 ***A* 254 *-*. B#. ^A91^nt«*-^^«.««- 
*T#j5M^#t, 'fc-naAB^ (*Aft#«*»B6^) * *&B 
A«MT*fc**UH*^*WWW«*. ^-^° 272 #^T 
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*>S 5 - 6 #T^> 262 #T*& 266 

276, it^W^^^#J# 270 il^90 , ^^^ "X" , ^-£#JL. 

276 250 254 ( 256 ) #. 

272 J®n#l&>h/fa&> gjjtbf-^o 212 ¥) Mill 214 &4£&&& 
276t#*Mj-ip 280iLjL. 5 U) A# 276 3*^ 270; M'J# 270 
254 ^Itf (#90°) t &Mfr&&^M&& 

5-6 W^m^fa 250 t» 262 ^&.^%®fi£im 

^-^^#Pi-#'J^^^t, W^.262 ^^ "L» ^^1-3^(4^ 
^T«t^4fc) . £® 5 t> 'E^^-tA^ "P" ^l& 250 Ttt& 
254 4U*|tt*&8. «^-T, vS^il^-^T^t*-^^^ 
^^^^It, 250 «r ##25-40 jim, iS-^t-Sr* 

##$ii284 J=.#o 282 ^^41 250 i*] 262 266 
Ji. «5-6«»lt. 276 «UL« 276 _tfrlfe« 

^ 276 ^f-. ^m^-ff-^ 282 #*f|L#J'S&/fl'&^#3M^, 

^T^m^ 6) , 

%>m&X#L$#W*. 272 282 

fcJHHS*. 272, 282 -tLT^^I 5 !^^. 

*»Hr«tiE.. 282J4Ui&i>]*> 252 # "IMP" tftffl . 

&3rfa.& 174 &ittftfff*4fc*#$I^H** 172 (Q 1) -fc. *£.9I 
tf~Wft7fr?)&¥ l £&W*&mtt££ft&*i%-ft* 282 (Fp «i 

) 250 ti'ft&fo 254 ^T, 

«i±4U(L 250 TK4Lfc 254 ^>A.^W>t# 210 ) # r fc*MM*- 
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JML-fcf—tfo 272 282 isfeidHf-^fc-Mt K L" ft. 

#£;&#'Jjt, #^Af-^cr 272 ^-^^a 282 

5 f-#P 272 tfj^^.-f-f^tfP 282 > 282 * "ft*" • ^ 

* "X/frifc-f" ■#J8-F#-;frP 272 #;gMfc&*^&&#-tf ° 282 

10 «tB|^^) Bfr, ifiifR4t^^rit*. 

£#Jfl8)^6$#— *p#^7f-P 272s 282 4»^*@ 5-6 0nj?Hfr 

if u X-tJL&^" 272. 282 (ft^to 

"D" %jer*,% ^p 282 ^Jl^ a D>" *.rfj^^40nm 
i£/Hil£# — fc^ — ^ p 272. 282 4MfrBMft&«&^&Hi4*.*. 

p 272 "D" 50 - 80 jam, #^fP 282 $)%^-&.& "D," 

20 10-40 nm„ <S.^^il, tifr-^^J^^Baff^P^-f^M-S 

m&& J tt$rfatf)$Mk$-%i> Gutty. ®&&ft&M$LiL%&. 

#a 282, 250 <M&5> 254/|£— ^p 272 #il5)JW^ 262 

25 21 6/% —ft P 282 itA® W 

ii^-^-P 272 ^^-tJi^f ^^fP 282 ^^-t^^^^^iti 

30 ) i»&itA^^*L 254 ^.^— 272 ^^ 274 (B 5) 

Ji^^^^^Ak^S^^P 282 #&i£. 
it, I-^^-t^ilT^^^^. &AB#J&— #p 272 
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& ® 45 3S33/46K 



-j-, (1) ^J^^-o 282; #» (2) «t#iti±f-^ci 272tf£j$, 

^I-^^^-hJ-^JiA^^-^D 282 ^^'hRL^> fc-f ***** 
-tJltifti±^^oBi-e»JL^'h» @jrt.- 5 T^^4f^^— tf* 272 
^ it 274) 4UHBT*£-~frcr 272 $& 274 _h# 

5 ^^^M-^^'t^iCl^^., 282 C?t <c F*3i£" . 

*^^^it^^^t^W^ 262^^^»#^£(^^A 
JM") 270 W*Ai&4**L 250 #?Mti& 254 90° # 

*^ 250 TS4L® 254 itf^a^teiW^fc^&^E^rt**^ 

io ihm?l 262. MLintt—ft* mft. fom&g.mfr 

$L%L6j%%m%L 270 A— 90°^^^ X, JWT£H*^ 
250 &in#if it#?P^^^L*L 250 tfjg&fij 254 ^S'J^i?, 
$ j^frn 282<#&;&#&4£'to$J£#. 

M^^Kia 5, **L& 250 ^ 252 t^^-^*^^^^ 
15 286, $#^*0& 262ilT#JL*^_h4eiM. 262 & 

£*8 5 t^£> 262 #auSjt^4*£, "A" ^ 2 86 fiWft 

t««4*# a A," ft&***-3/*.&*# 
#**##(**&& 174) Iffl^W, i£A.^L 286, ilitca 
20 & 262, 250/^P* 80 tfjfc, a^&^J^tt^W&fr 172 

Jt. 

&mitf>3M*> 1 &&i£^ 9 #1 > 286 ^/Ac^ 262 &} 

-fs& 266 {-ko$rfy#}%~ftV 282 ) *H». 262 <ft|l^f p 282 % 

I^Jifc^L 286 ^_L3& 290, fc^&#JL*£*fc*-->K&-t 5 t 

25 tfteJL "P" ) i «fij:& 286tf jL# 290 **ft^r-^£iM^ 292, « 

tf* intend®. 

nfl-n 282 #&#^fl-. J^t^^MM"*-^* 292 fS}#*r£#$l*J. 
(#iL;7fu 292 A^flfe&A*fc^W» 4B*fr£— 282 ifc-f , 
"T^tftf. ) 

30 & 286 a 'H* £ ft Ti£i±-5l>^ 250 # + ^ , U&£f jMM*L 250 

tfUfcJJG 256 Jl. Jp®5#T^> & 286 &jt*T« 296 Ji, 
4U^;Ml& 256 ^tf^^o 297. 297 #£4M^L 252/ 
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^250 

^>*f4R& 174 %T%lrtm^WMW%-%}% 297 tf/C 

297 #;|f«^-=r#AlM ^ 7jX^ 

5 x$#K il^^M^^^»J^^^., & 

fc#->HUL4itt«#lfcWtttAfc "V , 20- 80 nm, 

272, 282, 292, 297 #^;M£^#MR£ 
t, TiW*$#fc**T*#*.#**tf*.: (1) Dk- 10-40 (2)D 
= D, + 40 mn&. (3) D 2 = 2 ( D, ) . 

& &&.S^rilUl 286 -r&fl i $r3-%M : &ik$: 

> 3^ «a^. x#*k 

&4b$L»i # ii. # $ 4fe . *° @ 5 m^F , 2 8 6 i£ ^ 

299, i£#JM&-?L 286 250 ft + ^Ei&rt 

20 -IK *J£ 299 250 #T#&& 254 

mW^T&ftt*}*) 25 - 75°) . te&%--^#X&tett7r&!U^&. 
25 25 - 145° 145°) ^f-fttf 

174) &i£^ + ^£ab>v5 , ]-& 286 {WAlwfa^^ 
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286 262, &4HH*--#l'*fe-Jt# ft^&#)3L£-#J}f 

5 286 

/T-->HF&tt-ML "Li" ##24-47 fiffl, MT^^t. 

if -M'J^UfeL 250 #JMf *$e5& 262 286 fefc4*Jii*.tf/tf$# 
fflft^&PT. *>®7 0M*, >dbl^il^ 286 irti^^#J# 299, 

(1) & "X,- *^90'(^ji&); (2) «£ 270/&g276 (# 
#Jv£^£*hiMl* 280) 4*. "B7fJfc*«" #&--4^\&«#KJ#262. 

250 i^J. 3 

t##f«#h 3* *Mfc#£*»-JNfe:*** 

#Jttt*4£ 250 sfc (1 ) W^.262 <ft#J^ 270 ^ (2) 250 #T*&i& 
25 254 iLli}#j§A^&&#7*m. JMMfcifc, " x " *4T*J!lfci£ 

90*. JDLfc^A-* -IkA- . 4fcA^X-Hfe^^-f 90'«A. 

i»M^f«t^l, &&^m> MM. "X ioo 

- 145°. iiL#*tt^T*#$**-MJl. *+fc*T*W4i 262 rt*^ 
j^tf-P 282 &-# . £#jfcffl5*»8«4^fc*ltt^ 

30 *tfcfe*ii#** A "X" #£ffl#A 90- 145* (feteffl 5 ****** 
8 ) . 

M££^l2)0 8, TT&ik®tf}%— ft* 272 AtbS 5 -6 + 64^ — 
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272 rfctt^£.**t&#fl^^250 #4fcfl "X" . 4&f-^P 
272 tf&X/fr (^A^^Mit) «fA^J, X#*-ifo 272 
££^Oi£/Ct-t*.f- 282 ?P^T. <£T#«-r, 
£#B 8 ^^WJSM^-ttPS 5-6 
5 *o 272 ^^_h 10 

-jf&fcM&gLW. £S 8 ^^^tWEOM, 262 tf&-Mt/SMtTtt 
££-&&£«SHHt^ *#A^Ji*»^S 5-6##*t,*>Jli»ti 

*£ ffl a *$:!M^#.*-. &*£*fc#) + it #Nr #r t ft 

10 £&(##JA "L" , a X" . "X," ) -5T^M.it#^^^^M 

^^^P^ 80 ^^fl^sK,. 
jfUe, ^tiS^MMJt, PJUt£ (1) &£ 276 #» (2) *1 

# 270 ^fc];££tf)§JL "X," , ^Bt^^> ^P^it 

&>H&---&#-f J& "X" ^^^L^. 250 276 

© 254 -&#-Nf>® 8 (i2L-^#^^S^#A^#^*) • 

W-fr* "X" # 120°, n'A& "X," -ttA.120*. 

£S 8 (£>Jl&?')&^4M£) XA^'li^, 

%Xft%&® 5-7 

25 7T&miti$f&'&&^\-) • sfcS 9 ^"IT, ^-5© 5-6 

£^*[3^L*t#& (1) EJ& 262 276 ^ (2) 262 F*) 

#] Ep&ifc 90°. ftOt, 250 270 ^841* 254 ilfltffc A 

«X» 5-6 90° ) . 

@ 9^£;&#']<p, MA ^^^^^^15^^ 100 - 145°. ^ 
*b*>7fr#fiiL, ep^3j,l "X" f.*f^i& 90°, $U3.®mtf)AfoJt "X" 
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-f ^ 9 ftf -iMf, £S 9 ##41 250 t , 276 254 

£@ 9 <tt t> 262 #&-M7*£v! 250 #7#£ 

5 © 254 f:$»J#^^-D 282 ) TlSif^^^l?. &*f&±&%&® 5 
-6 £M.# Lte&Sl*), «f^^r^ia^. ^^^»J^r«lt 

%&ti%ttfs^%L (##JA "L n , «x» . *» tt v ) -r&jRf 

80 #;3Ut*P& 80#^L^#^riC. 9, 

10 ^JUti*^£^Ul 250 t$-^— 272, 282 #JL#&## 
4H*ffl 5-6 t^^^&*>t'fr^*t*|S|, fe.*>*.t$h> il#X.t 
-tt*,T«M|-i*.. Sfe® 9 t&I^SUL 286 #^^^ g", A 252 #i£>Hp 

KMJiftt^s 5-8 ^sUM**.^**?! 

ft. ® 9^UO50l3#^«^«^&> *t&**« 

15 "J*H&" &4H8:£W*t262 i*)#j#J^f-cr 282 «fl|&" 
lO^tfc^^^^^— £;fe#J. ® 5-9 

& 250 £ (1) 270 ^ (2) 250 tfjf&&& 254 ^f«")#^ 

20 @ io t#A£. "X" #t4f «J&i±90° 

t, "X" loo-Ms'etft^iffl io#^#j. 3>k g io 

t#^U*L 250 ^(1) KT^262 j^^-W^ 270 ^(2)K7^ 262 ##J# 270 
4lfiMAdt£*i£*Uf-afc, "X," ^r^'J4£it90°^^ «4*A" . 

25 H#, £i*£;&#'Jt> "X»" 120- 165', it>h£ 

^JL& 250 #^ 276 *h[£;M? 254 ^^^#^7 JL^T##. it 
ft%fa*U%%^"k$:%L&, 'MiSt&eMjt 262 

fctff-TL^o 282 # "Pag" 

Si&#.«® 10*rJL& + 6$£-~fra 272 #^f-@ 5-6 t#^"^ 
30 a 272, fic^fr*fW«tt)S "X" . ^— ^cr 272 

( J-X^M^) ^^tPM'l, 272 ££fc_t6^t*.-ff 

_^?f-p 282 Zp-sj\ IS-^TtXnt, £4f@ lO^^^J, #4£@5-6tg 
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10-50%, it^&B^&foMitt, ^^££#^&PM^j;ML 
S 10 + 250 f*)ej^ 262 T$"» 
5-6 #£M.fa?>Jifc# "L" tetf 

10 ^^^^^^fH^^B^. 3&@ 10 t^-f^SUl 286 ^^^^7 
t, 31 252 #il^^,MJL6^® 5-9 <#£;&4>j?.]&^#A, 

g n ^ta^-^^^J. © 5-io tf^fr'Jt/WlN^ 

15 (tTTfiTO#^W^) . 

m 11 250 ^^^-®^l5]-f S 5-6 <#£M,. 1Tib, & (1) 

513^ 262 270 fa (2) ^Ufc 250 254 il!^ £#: 

^at. m ii t#>6 "X" #:r^'j^it9o'^ . 

^jtcMftlk "X" |L*f-^>& 100- 145* (^Ji^ffl 8 

*R) . <s>Ji4S A "x" -k-r^ W 

% ) ) , A£r$-lfrv 272&KirXk.f-%~ft 

a 282 PpT. 

25 a 11 #**ME. (1) W^. 262 276 (2) 262 

<ft # "X," ftMrtiLft&WSJL 262 I*} 272 A##I*)"F 250 

* 300, ^#r^p^ 80##*i, ( 

30 A 174) i£#:^ B J#i^#^£,# 
(^-f 90°) , ~&M%M-&tt&#i&&* £B 11 tf£*MFi*. 
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M "X," tfj%tf t &te.#l*>4L&&®#>% 45 - 80°. te£ A 
"X," $lfc-b*^T# 90**,*.*., 276 #f*fr-f*l#L 250 

#jMLtffe6 Ji^J.^/Ufc^. ifctfjMfc 276 250 

256 ^tfffijUBtff-jMltf 256 Jl##$ 
#1 300. 

@ 11 &&250 262 ft &fcjlU^/&*&ttV 254 

±5>J#— tf* 282 )tfSt**^1f. *t#£ 5-6 #&*fca&J*J 

/Aft:**,. &%$-m® H, £*tM-#J6**U125Q 

272, 282 j,^Ji^r^^#^® 5-6 t^^-^lSJ^A 

tf^rfrlT, 1L 252 #&^#^J\WJi&#^S 5-10 *J 
:M^*UM^M-5l/B. B 11 ft^^T&«^4^ft& 

&, £t 4MHfc£EMiti*itt#— ^fcr 282 <Hr 

MMr. £>K ±^^^i£^#^#^ 2 50 F*)^^^^#^. 
^fJifc&^S 5 «| 11 ^W*^Tf#^> &iL 

c^aMjrfEi^ /#4ift & £ £ M & 

250 m>\> & 

3UMtb#*Lfc250 «##» 4*&* *»*r«**4* (fe^^^Ul 250*1. 
Bff. 252 1*1 ftf #?*eTijt 262 ) *h /MC«fii£je: fete ( 1 ) *b.&£sfc&$fe. 
A^-W^^«Ji^t^^^^T^^80^^; (2) 
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# 7 £ / & s M & -I $ ^ , « - * & ^ & & 

/frjLi£##M«L 250 ( fe&S 5-11 /^ttte-^&fe^fr&te&t 

#Mf^ 4M*&&#& 174) ##££1*3 

JMfr ">*W^^" * 

1 ft 10 ^^r^6^^#. 12 &M>® 3-4 6$ "4ft $ 

3-4 flr^. S i #r^#t K £^%x^_t6V' &£tA*4£ 

-f Baker ^-^^8^^ 4, 771, 295 -f-H.^, u fa%$k£, n 

08/869,446 ( 1997.05. 06 t"*) * "fe&*rt*h&J&K:"*l£tf 

(Olsen ; 08/873, 612 -f- 

( 1997. 11.06 t^T) . "ij^^^'t.^C^^^H" (Hauck^t 

20 *P* ( *»4r*P* 80 204 ) "•TUHfcAb&^'J" ^it^^-I^M^HJL, 
4 "A" v "B" t? , )*^#t^^^-^— *.fM^ "C" ) 

4-411 ft. is^4£&te#'f^&tf#&##-* 25<K 
« 252, jMT*P*8(h 204 # £#t^#J##MS#.&. *tit^«^ 

&4£;fj— 4^ £4^ ; ^ (3) — *;t#4JU«L*--fc.#*f*«$ 

^L#. (&® 5-11) 4«,^^^ife*l + *»«5** 

4U»J £ t -rfr f #»J t #T ^-g-te # ^^fe^'J t ^ 
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WU1 250) , mifa.ft&te&® 5-11 
#£_t©?'] £i£>F&, #f#& "A" «f 

fl&-F#T$i-?l& 250 ft 
5 m& C) &%~-^'&&itM% 
^%FJL 86 ) tf&fc 82. ^pfcflJMj&fc. 82 

##;ftjit5£ "A" «B W 0aUJf^^l 

&i.fr&$L^*jki?mm& "A" "b» «^rt^»jtb^^, 

262 @ 82 4L_t ifc &£#4r*P£ 

80. #&*#J#i£&£— ^^W^^f £Jifl&#^ "A" ft 
15 fllfe. ^^^it^9#^it^#-^-&##.^J^-#^^#^ 250 
gj^te ( g}£-&T&#&'f"#£W 156 _t) , iL^^Bi^fit^Tffl^ 
250 Wi* "A" #?fci£i**##>S- 156 (£® 2 t^rf* ) £ 

s~>HM*£it*££±vx&###>& 156 mm±fo$i&fc 250 ji. 

#*«S£J&»J, iE»r&#£g)^M'] 5, 278, 584 -f tTO»^^ 

( 1 ) f:#$fg£; £Vifc (2) 

CCH,CH (C00H) J ifc&t n = 25-10, 0 00 
25 frJkJi^^T^f £t fateiS-ft^T M MI ^) Midland 

PH^^©il<E.4t#^D#'i^> & A601K 6020. 6030 ^ 6040 

£g CT *N Danbury ¥] OSI -f H/g^f "Si lquest" A- 1100 -f-. 

30 Wtflt— 

tiL&& 164 104 ( ^^ttt^^^i 
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^i, ^*Jiit*xb*'**« ( kVL 86) fi^^L 82 iji. 

156 #$&ft&»X&*Mr£. 

164 ^l^-srjfeffib**. 0*fc> ;Ml b ,8£&S^P* 80 FM* 

£f\fcif.fe&*flfiW4il 262 ) *>&#T# 

&>f%SUl 286 252 ^')i£t^*£*r#'f *K 

lo n, 4tt&fe^^»--f 

^46/4r^«.-S-(drilling/boring) , &#t&4h&&*$ 
*,4f-ilfe^t*^*J^^* 252 J*?*"]*^^* 3 ^ 262 ^ijdb&lfraUL 286. 
£^&&&flU£*tf , 5, 305, 015 ^ 5, 278, 584 -ft* 

£~«$t&#: F 2 , ArF. KrCK KrF, &XeCl. iMi *.*f 

ffl ioo ^^/cm^jif Jtfe^-f # i ##^^>t#^N-r^ ) , 

&, ^«.^itjL^^|it^^^ 250/5L 252 ^i>5-*, 
^^t^hife.^* 150 - 400 M^&SJft-fctf) t*h&) - & 

25 $ # ffl ^ ff" & (coun t e r-Bor i ng) 

_E> fc.S4h3UL 286 -Jt 252 #^> *b£4friiUL 286 jfe 
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' J§,fi£&vM-&&&tfjzr&Z&, £-?Lfe 2 50 # 254 Jiii&-^ 

^..^at^^L 4oo, j^& ^&#<ftlfr4. 400 6frfe^-rrr§5W^ 
400 276 -M^l-f A# 

\5 402, — ^*Mf#bl. 270 ^« 276 #-f#£)"^ 404 4lR 

\ ^&>« 406„ 

\ 13 ^, iS^ 400 ^^.I4^^L 286 #|§l^, ,ft£^12t$ 

30 iSH±&-tt.. 

i*#>£^W#^^#<ftSi^ 414. 416 £^'J£@ 14. 15 t^&. 
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^nrF^TT^TTTT &T^A#"Pl'^<tf 13) . 

«**L 414, 416 &tf&%%Lfm&#ti&tf)$L& 418 #&#J/X# 
5 ^ftf]ftftU&5&ttte-%tfT&&&t&®$}&&^&& 286 ft „ it 

4^£:&#JTi*##Ji&, 250 #T#&& 254 _t&&#j& 

_&^Qjilim&, 4£4p%4a&^ff^ 416 

^ 6 <li .t^ * ^ ^ "t M £ <tt frW #J ^ /W # 1ft 

^-m^&^^ir^^T,, i£#, ^%&&m*>fcfcft*- 

-&#£4t. ^iii#^>X^-«^JA^3t^^®^^5L. 

m % s A a & & Jitf £— >N£S. 

25 &#&#£^l&£^ft^#J4frtt^.&iM.. 

##J^> *4g.!a^«-iSLT«*^M^'fitlUl^ 250 l£#J&fc 
254 lp^4*.ISft--*-. 254 _h&>&— ^ 

30 ^A^T^^j^^r 254 J^i£&—>Mp^tf ( *P ) 
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jfc«*«4L» 254 Jl£#L&£#-^, IW*f>|.*L#U*# 250 Jl^ 
420, i*^-^ 420 JWJK*^L# 424 jL#l£#$!|*b&*Nt 
286, ^-S^^iH^Liijo^^XAJi, *&*tXtj**«.fti^f|-jSt 

f£r$.llfo&±$) (*MMfc) . it^.^-JLBg.^/L^^X.t 

20 # tit BtA&4M» #iNA*Afctetf^£— 

18 t^tfacr^ 426 jL^i^b. 

^afc-M** fl«M&T — -Mf*:^, «Al£^286 £- 

25 f:. 

Tg#J±ii#^^i±^£. 286 ^)^#^L^T^#Jie#^ 

AiM*«*& 4" *»ffl 19/^, &*£tfS*4l> 430 420 £ 
30 «-fT+fr9LT*P^S**tW *L 286 ^i^^^ ^ & & 

432 0 

&mm-^&fr : fctt&*& 428, 430 ^a^rf&B-^, *«m£-w#. 
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fc^Tft***** AS. !Ul»*tt*'MliH*.i6 254 

5 W. 

>fcM£ # & # * Bt i£ & § | & ^ f »li 3 * . 
JisE.il* RftftifLi; (6) 9 #«5HO] 

25 
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272 
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